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<110> 


Al 1 pn ^fcanhDn M 

Rafalski, J. Antoni 
oaKai, fiajime 


<120> 


Nitrogen Transport Metabolism 


<130> 


BB-1210 


<1 4 0> 
<141> 




<150> 
<15 1 > 


60/098,248 

28 August 1998 


<160> 


14 


<170> 


Microsoft Office 97 


<210> 
<211> 
<212> 
<213> 


1 

1037 
DNA 

Zea mays 


<400> 


1 



gcacgaggtt cgcggccatc acggccgggt gcagcgtggt ggagccgtgg gcggccgtca 60 

tctgcgggtt cgtgtccgcg tgggtgctca tcggcgccaa cgccctcgcg gcgcgcttca 120 

ggttcgacga cccgctggag gcggcgcagc tgcacggcgg gtgtggcgcc tggggcgtcc 180 

tcttcacggg gctcttcgcg aggcgaaagt acgtggagga gatctacggc gccgggaggc 240 

cctacgggct gttcatgggc ggcggcggga agctcctcgc cgcgcagatc atccagatcc 300 

tggtgatcgc cgggtgggtg agctgcacca tgggcccgct cttctacgcg ctcaagaagc 360 

tgggcctgct gcgcatctcg gccgacgacg agatgtccgg catggacctg acccggcacg 420 

gcggcttcgc ctacgtctac cacgacgagg accctggcga caaggccggg gttggtgggt 480 

tcatgctcaa gtccgcgcag aaccgtgtcg agccggcggc ggcggtggcg gcggcgacca 54 0 

gcagccaggt gtaaaaaaaa aatcaggagc aaattgaaac cgagctgaag ttacgtgctt 600 

gcctttttca gtatgttgtc gcgtatcacg tttgaggtgg atcgtatctg ccggtcagta 660 

cgcagtgttt gggcaaatac ttggctactt gggagtcgca agaaattgtg taaattatat 720 

agaggaggat ggcgacgaag cacgcatgtg ttacgtagtt ggggtttgtg tgcacatggt 780 

ggtgggcagg ggctaggaga gggtttatct ttaggttatt ttcgtagtgg aatgaatctt 840 

atgatcggat atccatcgtc ggaaggtgtg gcgggctgct ggtcaagata ggtggcttct 900 

atgactatga gggttgaaac aacaagtgga cgattctgtc ctgtggtcac tgctcatcat 960 

ccaatctagc ggctttgacg gtcgtgcctt tttagtatca ataatattat tccaagttta 1020 

aaaaaaaaaa aaaaaaa 1037 

<210> 2 

<211> 183 

<212> PRT 

<213> Zea mays 

<400> 2 

Thr Arg Phe Ala Ala lie Thr Ala Gly Cys Ser Val Val Glu Pro Trp 
1 5 10 15 

Ala Ala Val He Cys Gly Phe Val Ser Ala Trp Val Leu He Gly Ala 
20 25 30 

Asn Ala Leu Ala Ala Arg Phe Arg Phe Asp Asp Pro Leu Glu Ala Ala 
35 40 45 



1 



r 



Gin Leu His Gly Gly Cys Gly Ala Trp Gly Val Leu Phe Thr Gly Leu 
50 55 60 

Phe Ala Arg Arg Lys Tyr Val Glu Glu lie Tyr Gly Ala Gly Arg Pro 
65 70 75 " " 80 

Tyr Gly Leu Phe Met Gly Gly Gly Gly Lys Leu Leu Ala Ala Gin lie 
85 90 95 

lie Gin lie Leu Val lie Ala Gly Trp Val Ser Cys Thr Met Gly Pro 
100 105 110 

Leu Phe Tyr Ala Leu Lys Lys Leu Gly Leu Leu Arg lie Ser Ala Asp 
115 120 125 

Asp Glu Met Ser Gly Met Asp Leu Thr Arg His Gly Gly Phe Ala Tyr 
130 135 140 

Val Tyr His Asp Glu Asp Pro Gly Asp Lys Ala Gly Val Gly Gly Phe 
145 150 155 160 

Met Leu Lys Ser Ala Gin Asn Arg Val Glu Pro Ala Ala Ala Val Ala 
165 170 175 

Ala Ala Thr Ser Ser Gin Val 
180 

<210> 3 

<211> 1706 

<212> DNA 

<213> Glycine max 

<400> 3 

gcacgagcac tcccaacccc cacccgtagt ttctaccacc ttcagtcacg gcgtaataca 60 
ctaaccaacc caccatgtcg ctgcctgctt gtcccgccga acaactggcc caacttctcg 120 
gcccaaacac cacagacgcc tccgccgccg cctcccttat ctgcggccat ttcgccgccg 180 
tggacagcaa gttcgtcgac acggccttcg ccgtcgacaa cacctacctc ctcttttccg 24 0 
cctacctcgt tttttctatg cagctcggct tcgccatgct ctgcgccggc tccgtccgcg 300 
ccaagaacac catgaacatc atgctcacca acgtcctgga cgctgccgcc ggcggcctct 360 
tctactacct cttcggcttc gccttcgctt tcggctcccc ctccaacggc ttcatcggta 420 
aacatttctt cggcctcaag gacatccctt catcctccta cgactacagc tacttcctct 480 
accaatgggc cttcgccatc gccgccgccg gcatcaccag cggaagcatc gccgaacgca 540 
cacagttcgt ggcctatctc atctactcct ccttcctcac cggcttcgtc tatccggtgg 600 
tctcccactg gttctggtcc ccagacggct gggcctctgc ctttaagatc accgaccggc 660 
tattttccac cggcgtaata gacttcgccg gttccggcgt agtccacatg gtcggcggaa 720 
tagccggcct atggggagcg ctgatcgaag gcccaagaat gggacgtttc gatcatgcag 780 
gacgagctgt ggccttgcga ggccacagcg cgtccttagt agtcctggga accttcttgc 840 
tttggttcgg ttggtacgga tttaaccccg gttcatttaa caaaatccta cttacttacg 900 
gtaactcagg aaattactac ggtcaatgga gcgcggttgg cagaaccgcg gtcaccacta 960 
ccctagcggg gtcaacagct gccttgacca cgctattcgg taaacgggtg atatccggtc 1020 
actggaacgt gaccgatgtc tgcaacgggc tgttaggcgg tttcgcggcg ataacagccg 1080 
gttgctccgt ggttgagcca tgggcagcca tcgtatgcgg ttttgttgct tctatagtat 1140 
taatagcttg caacaaatta gcagagaagg ttaagttcga cgatcctctg gaggcggcgc 1200 
agttgcacgg tgggtgtggc acgtgggggg tgatattcac ggcgttgttc gcaaaaaagg 1260 
agtatgtgaa ggaggtttac gggttgggga gggcgcacgg gttgctcatg gggggtggtg 1320 
ggaagttgct ggcggcgcac gtgattcaga ttctggtgat tgctgggtgg gttagtgcga 1380 
ccatgggacc cttgttttgg gggttgaata aactgaagct gttgaggatt tcttcagagg 1440 
atgagcttgc ggggatggac atgactcgcc atggaggctt tgcttatgct tatgaggatg 1500 
atgagacgca caagcatggg atgcagttga ggagggttgg gcccaacgcg tcttccacac 1560 
ccaccactga tgaatgatct ttttttccca tatgcatgtc tcattagtca aacattaaat 1620 



2 



r 



ttggatacat attccttgta aggattcaaa ccttggttac ttgttacttc tgttaaaaaa 1680 



aaaaaaaaaa aaaaaaaaaa aaaaaa 

<210> 4 

<211> 500 

<212> PRT 

<213> Glycine max 

<400> 4 

Met Ser Leu Pro Ala Cys Pro Ala Glu Gin Leu Ala Gin Leu Leu Gly 
1 5 10 15 

Pro Asn Thr Thr Asp Ala Ser Ala Ala Ala Ser Leu He Cys Gly His 
20 25 30 

Phe Ala Ala Val Asp Ser Lys Phe Val Asp Thr Ala Phe Ala Val Asp 
35 4 0 4 5 

Asn Thr Tyr Leu Leu Phe Ser Ala Tyr Leu Val Phe Ser Met Gin Leu 
50 55 60 

Gly Phe Ala Met Leu Cys Ala Gly Ser Val Arg Ala Lys Asn Thr Met 
65 70 75 80 

Asn He Met Leu Thr Asn Val Leu Asp Ala Ala Ala Gly Gly Leu Phe 
85 90 95 

Tyr Tyr Leu Phe Gly Phe Ala Phe Ala Phe Gly Ser Pro Ser Asn Gly 
100 105 HO 

Phe He Gly Lys His Phe Phe Gly Leu Lys Asp He Pro Ser Ser Ser 
115 120 125 

Tyr Asp Tyr Ser Tyr Phe Leu Tyr Gin Trp Ala Phe Ala He Ala Ala 
130 135 140 

Ala Gly He Thr Ser Gly Ser He Ala Glu Arg Thr Gin Phe Val Ala 
145 150 155 160 

Tyr Leu He Tyr Ser Ser Phe Leu Thr Gly Phe Val Tyr Pro Val Val 
165 170 " 175 

Ser His Trp Phe Trp Ser Pro Asp Gly Trp Ala Ser Ala Phe Lys He 
180 185 190 

Thr Asp Arg Leu Phe Ser Thr Gly Val lie Asp Phe Ala Gly Ser Gly 
195 200 205 

Val Val His Met Val Gly Gly lie Ala Gly Leu Trp Gly Ala Leu He 
210 215 220 

Glu Gly Pro Arg Met Gly Arg Phe Asp His Ala Gly Arg Ala Val Ala 
225 230 235 " ' 240 

Leu Arg Gly His Ser Ala Ser Leu Val Val Leu Gly Thr Phe Leu Leu 
245 250 255 

Trp Phe Gly Trp Tyr Gly Phe Asn Pro Gly Ser Phe Asn Lys He Leu 
260 265 270 



1706 



3 



I 



Leu Thr Tyr Gly Asn Ser Gly Asn Tyr Tyr Gly Gin Trp Ser Ala Val 
275 280 285 

Gly Arg Thr Ala Val Thr Thr Thr Leu Ala Gly Ser Thr Ala Ala Leu 
290 295 300 

Thr Thr Leu Phe Gly Lys Arg Val He Ser Gly His Trp Asn Val Thr 
305 310 315 320 

Asp Val Cys Asn Gly Leu Leu Gly Gly Phe Ala Ala He Thr Ala Gly 
325 330 335 

Cys Ser Val Val Glu Pro Trp Ala Ala He Val Cys Gly Phe Val Ala 
340 345 350 

Ser He Val Leu He Ala Cys Asn Lys Leu Ala Glu Lys Val Lys Phe 
355 360 365 

Asp Asp Pro Leu Glu Ala Ala Gin Leu His Gly Gly Cys Gly Thr Trp 
37 ° 375 380 

Gly Val He Phe Thr Ala Leu Phe Ala Lys Lys Glu Tyr Val Lys Glu 
38 5 390 395 400 

Val Tyr Gly Leu Gly Arg Ala His Gly Leu Leu Met Gly Gly Gly Gly 
405 410 415 

Lys Leu Leu Ala Ala His Val lie Gin He Leu Val He Ala Gly Trp 
420 425 430 

Val Ser Ala Thr Met Gly Pro Leu Phe Trp Gly Leu Asn Lys Leu Lys 
435 440 445 

Leu Leu Arg He Ser Ser Glu Asp Glu Leu Ala Gly Met Asp Met Thr 
450 455 460 

Arg His Gly Gly Phe Ala Tyr Ala Tyr Glu Asp Asp Glu Thr His Lys 
465 47 0 475 480 

His Gly Met Gin Leu Arg Arg Val Gly Pro Asn Ala Ser Ser Thr Pro 
485 490 495 

Thr Thr Asp Glu 
500 

<210> 5 
<211> 1991 
<212> DNA 

<213> Triticum aestivum 
<4 00> 5 

gccaatcccg gcttcccgat tccgatcgct gaacgccaac cactttccta agcagggggg 60 
cgccgcggag atgtcggcga cgtgcgcggc ggacctgggg ccgctgctgg gggcggcggc 120 
ggcgaacgcc acggactacc tgtgcaacag gttcgccgac accacgtccg cggtggactc 180 
cacctacctg ctcttctcgg cctacctcgt cttcgccatg cagctcggct tcgccatgct 240 
ctgcgccggc tccgtccggg ccaagaacac catgaacatc atgctcacca acgtgctcga 300 
cgccgccgcc ggcgcgctct tctactacct cttcggcttc gccttcgcct tcgggacgcc 360 
gtcgaacggc ttcatcggga agcacttctt cggcctcaag gacatgccgc agaccggctt 420 
cgactacagc ttcttcctct tccagtgggc cttcgccatc gccgccgccg gcatcacctc 480 
cggctccatc gccgagagga cgcagttcgt cgcgtatctc atctactcgg ccttccttac 540 



4 



gggattcgtc tacccggtcg tgtcccactg gatctggtcc gtcgacggct gggcctccgc 600 
ggcccgcacg tccggcccgc tgctcttcaa gtccggcgtg atcgacttcg ccggctccgg 660 
cgtcgtgcac atggtcggcg gcatcgccgg cttctggggc gcgctcatcg agggcccccg 720 
catcggccgg ttcgaccacg ccggccgctc ggtggcgctc aagggccaca gcgcgtcgct 780 
cgtcgtgctg gggaccttcc tgctctggtt cggctggtac gggttcaacc cggggtcctt 840 
cgtcaccatc ctcaagtcgt acggcccgcc cgggagcatc aacgggcagt ggtcgggcgt 900 
gggccgcacc gccgtgacga cgacgctggc gggcagcgtg gcggcgctca cgacgctgtt 960 
cgggaagcgg ctccagacgg ggcactggaa cgtggtggac gtctgcaacg gcctgctcgg 1020 
cgggttcgcg gccatcaccg ccgggtgcag cgtggtcgac ccgtgggccg ccgtcatctg 1080 
cggcttcgtc tccgcctggg tgctcatcgg gctcaacgcg ctcgccggcc gcctcaagta 114 0 
cgacgacccg ctggaggcgg cgcagctgca cggcggctgc ggcgcgtggg ggatcatctt 1200 
cacggcgctg ttcgccaaga agcagtacgt ggaggagatc tacggcgccg gcaggccgta 1260 
cgggctgttc ctgggcggcg gcgggcggct gctggcggcg cacatcgtgc agatcctcgt 1320 
catcgccggc ttcgtgagct gcaccatggg cccgctcttc ttggcgctca agaagctggg 1380 
cctgctccgc atctcggccg aggacgagat ggccggcatg gacctgaccc ggcacggtgg 14 40 
gttcgcctac gtctaccacg acgacgacga gcacgacaag tcggtcggcg gcttcatgct 1500 
caggtcggcg cagacccgcg tcgagccggc ggcggcggcg aacagccagg tctaaccaat 1560 
caagccggac tacgtaacaa gaaatccagt ggaaatcgcc tttctgttct cgcgcgtcat 1620 
atcacatatg tgatccgatc atgggatcaa tatttccggt gctgtttggg ccaatacttt 1680 
ggcgctcttg tgttcgttca caagattgta aaattattac actaggacga ggttattttt 1740 
tttacctttt ttgtgtacat gcgtgcgttt agaggagatg tgtggtgtgt ggatggaatc 1800 
tgcagggctg gggttttttc tttcttggtg atatcttgtc atttttgtgg tggaattttg 1860 
tgatcatgag ggtgtggtca agataggtgg ctgctcaagg ttgaattgtt gagatttgtc 1920 
ctctagtacg ggccaccctc tctatcaaaa ctttggcgcg ttttctcgat cgaaaaaaaa 1980 
aaaaaaaaaa a 1991 

<210> 6 

<211> 494 

<212> PRT 

<213> Triticum aestivum 

<400> 6 

Met Ser Ala Thr Cys Ala Ala Asp Leu Gly Pro Leu Leu Gly Ala Ala 

1 5 10 15 

Ala Ala Asn Ala Thr Asp Tyr Leu Cys Asn Arg Phe Ala Asp Thr Thr 
20 25 30 

Ser Ala Val Asp Ser Thr Tyr Leu Leu Phe Ser Ala Tyr Leu Val Phe 
35 40 45 

Ala Met Gin Leu Gly Phe Ala Met Leu Cys Ala Gly Ser Val Arg Ala 
50 55 " 60 

Lys Asn Thr Met Asn He Met Leu Thr Asn Val Leu Asp Ala Ala Ala 
65 70 75 " 80 

Gly Ala Leu Phe Tyr Tyr Leu Phe Gly Phe Ala Phe Ala Phe Gly Thr 
85 90 95 

Pro Ser Asn Gly Phe He Gly Lys His Phe Phe Gly Leu Lys Asp Met 
100 105 110 

Pro Gin Thr Gly Phe Asp Tyr Ser Phe Phe Leu Phe Gin Trp Ala Phe 
115 120 125 

Ala He Ala Ala Ala Gly He Thr Ser Gly Ser He Ala Glu Arg Thr 
130 135 140 
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Gin Phe Val Ala Tyr Leu He Tyr Ser Ala Phe Leu Thr Gly Phe Val 
145 150 155 ' 160 

Tyr Pro Val Val Ser His Trp He Trp Ser Val Asp Gly Trp Ala Ser 
165 170 175 

Ala Ala Arg Thr Ser Gly Pro Leu Leu Phe Lys Ser Gly Val He Asp 
180 185 190 

Phe Ala Gly Ser Gly Val Val His Met Val Gly Gly He Ala Gly Phe 
195 200 205 

Trp Gly Ala Leu He Glu Gly Pro Arg He Gly Arg Phe Asp His Ala 
210 215 220 

Gly Arg Ser Val Ala Leu Lys Gly His Ser Ala Ser Leu Val Val Leu 
225 230 235 240 

Gly Thr Phe Leu Leu Trp Phe Gly Trp Tyr Gly Phe Asn Pro Gly Ser 
245 250 255 

Phe Val Thr He Leu Lys Ser Tyr Gly Pro Pro Gly Ser He Asn Gly 
260 265 270 

Gin Trp Ser Gly Val Gly Arg Thr Ala Val Thr Thr Thr Leu Ala Gly 

275 280 285 

Ser Val Ala Ala Leu Thr Thr Leu Phe Gly Lys Arg Leu Gin Thr Gly 
290 295 300 

His Trp Asn Val Val Asp Val Cys Asn Gly Leu Leu Gly Gly Phe Ala 
305 310 315 " 320 

Ala He Thr Ala Gly Cys Ser Val Val Asp Pro Trp Ala Ala Val He 
325 330 335 

Cys Gly Phe Val Ser Ala Trp Val Leu He Gly Leu Asn Ala Leu Ala 
340 345 350 

Gly Arg Leu Lys Tyr Asp Asp Pro Leu Glu Ala Ala Gin Leu His Gly 
355 360 365 

Gly Cys Gly Ala Trp Gly He He Phe Thr Ala Leu Phe Ala Lys Lys 
370 375 380 

Gin Tyr Val Glu Glu He Tyr Gly Ala Gly Arg Pro Tyr Gly Leu Phe 
385 390 395 " 400 

Leu Gly Gly Gly Gly Arg Leu Leu Ala Ala His He Val Gin He Leu 
405 410 415 

Val He Ala Gly Phe Val Ser Cys Thr Met Gly Pro Leu Phe Leu Ala 
420 425 430 

Leu Lys Lys Leu Gly Leu Leu Arg He Ser Ala Glu Asp Glu Met Ala 
435 440 445 

Gly Met Asp Leu Thr Arg His Gly Gly Phe Ala Tyr Val Tyr His Asp 
450 455 460 
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Asp Asp Glu His Asp Lys Ser Val Gly Gly Phe Met Leu Arg Ser Ala 
465 470 475 480 

Gin Thr Arg Val Glu Pro Ala Ala Ala Ala Asn Ser Gin Val 
485 490 

<210> 7 
<211> 376 
<212> DNA 
<213> Zea mays 

<220> 

<221> unsure 
<222> (40) 

<220> 

<221> unsure 
<222> (272) 

<220> 

<221> unsure 
<222> (276) 

<220> 

<221> unsure 
<222> (294) 

<220> 

<221> unsure 
<222> (339) 

<220> 

<221> unsure 
<222> (341) 

<220> 

<221> unsure 
<222> (359) 

<220> 

<221> unsure 
<222> (361) 

<400> 7 

gctaagagag agagagagag agaggtatac gtaggaccgn cggcaactag ctaactaaca 60 
tgtcgtcgtc gtccgggacg acgatgccgc tggcgtacca gacgtcggcg tcgtctcccg 120 
agtggctgaa caagggcgac aacgcgtggc agctgacggc ggcgacgctg gtggggctgc 180 
agagcttccc gggtctggtg gtcctgtacg gcggcgtggt gaagaagaag tgggccgtga 240 
actcggcctt catggcgctg tacgcgttcg cnggcnggtg tggatctgct gggngacctg 300 
ggcctacaac atgtcctttg gcgaacaggg ctgctgtcng ntgtggggca aaggcggcng 360 
ncggtgctta atccag 376 

<210> 8 

<211> 63 

<212> PRT 

<213> Zea mays 

<400> 8 

Met Pro Leu Ala Tyr Gin Thr Ser Ala Ser Ser Pro Glu Trp Leu Asn 
1 5 10 15 
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Lys Gly Asp Asn Ala Trp Gin Leu Thr Ala Ala Thr Leu Val Gly Leu 
20 25 30 



Gin Ser Phe Pro Gly Leu Val Val Leu Tyr Gly Gly Val Val Lys Lys 
35 40 45 

Lys Trp Ala Val Asn Ser Ala Phe Met Ala Leu Tyr Ala Phe Ala 
50 55 60 

<210> 9 

<211> 1883 

<212> DNA 

<213> Oryza sativa 

<400> 9 

gcacgagctt acatgtaagc tcgtgccgaa ttcggcacga gcttacaatc caaacaatca 60 
cgtcggtcga cgagaagaag tgagtgatgg cgtcgccgac ccggccgggg ccgtacatgc 120 
cgcgcccacc ggcggtgccg gagtggctga acaccgggga caacgggtgg cagctcgcgg 180 
cggcgacgtt cgtcgggctc cagtcgatgc ctgggctggt ggtgctgtac ggcagcatcg 24 0 
tgaagaagaa gtgggccgtc aactcggcct tcatggcgct gtacgcgtac gcgtccacgc 300 
tcatcgtgtg ggtgctggtc ggcttccgca tggcgttcgg cgaccggctg ctcccgttct 360 
gggggaaggc cggcgcggcg ctgacggagg ggttcctcgt ggcgcgcgcg tcggtcccgg 420 
ccacggcgca ctacgggaag gacggcgccc tggagtcgcc gcgcaccgag ccgttctacc 480 
cggaggcgtc catggtgctg ttccagttcg agctcgccgc catcacgctg gtgctgctcg 540 
ccgggtcgct cctcgggagg atgaacatca aggcgtggat ggcgttcact ccgctctggc 600 
tcctcttctc ctacaccgtc tgcgccttca gcctctgggg cggcggcttc ctctaccagt 660 
ggggcgtcat cgactactcc ggcggatacg tcatccacct ctcctccggc atcgccggct 720 
tcaccgccgc ctactgggtg gggccgaggc tgaagagcga cagggagcgg ttctcgccga 780 
acaacatcct cctcatgatc gccggcggcg ggctgctgtg gctgggctgg gccgggttca 840 
acggcggcgc gccgtacgcc ccaaacatca ccgcgtccat cgccgtgctc aacaccaacg 900 
tcagcgccgc ggcgagcctc ctcacctgga cctgcctcga cgtcatcttc ttcggcaagc 960 
cctccgtcat cggcgccgtg cagggcatga tgaccggtct cgtctgcatc acccccggcg 1020 
caggtctggt gcacacgtgg gcggccatac tgatgggcat ctgtggcggc agcttgccgt 1080 
ggttctccat gatgatcctc cacaagagat cggcgctgct ccagaaggtg gacgacaccc 1140 
tcgccgtctt ccacacccac gccgtcgcgg gcctcctcgg cggcttcctc acgggcctgt 1200 
tcgccttgcc ggacctcacc gccgtccaca cccacatccc tggcgcgcgc ggcgcgttct 1260 
acggcggcgg catcgcccag gtggggaagc agatcgccgg cgcgctcttc gtcgtcgtgt 1320 
ggaacgtcgt ggccaccacc gtcatcctgc tcggcgtcgg cctcgtcgtc ccgctccgca 1380 
tgcccgacga gcagctcaag atcggcgacg acgcggcgca cggggaggag gcctacgcgc 1440 
tatggggaga cggcgagagg ttcgacgtga cgcgccatga gggggcgagg ggcggcgcgt 1500 
ggggcgccgc ggtcgtggac gaggcgatgg atcaccggct ggccggaatg ggagcgagag 1560 
gagtcacgat tcagctgtag tggtggtaga gtgggcattt tgtcgcaggc tttgccgcac 1620 
tgcagctaaa ctggacgttg accatacgat aattctcatc tcgtacaggt agatcttgca 1680 
actagcaaga tggagtagca gatattacta aacacatatg cttcattatt ttatttctgg 1740 
agtaaatcaa gattcgtttt ggggtagtgg tagatatttg caatctgatg cagtcagtat 1800 
gcaatgtgtc ctaccctggg agtcccaata gataaacaaa cttttgccag cattgcacac 1860 
aagcaaaaaa aaaaaaaaaa aaa 1883 

<210> 10 

<211> 497 

<212> PRT 

<213> Oryza sativa 

<400> 10 

Met Ala Ser Pro Thr Arg Pro Gly Pro Tyr Met Pro Arg Pro Pro Ala 
15 10 15 

Val Pro Glu Trp Leu Asn Thr Gly Asp Asn Gly Trp Gin Leu Ala Ala 
20 25 30 
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Ala Thr Phe Val Gly Leu Gin Ser Met Pro Gly Leu Val Val Leu Tyr 
35 40 45 

Gly Ser lie Val Lys Lys Lys Trp Ala Val Asn Ser Ala Phe Met Ala 
50 55 60 

Leu Tyr Ala Tyr Ala Ser Thr Leu He Val Trp Val Leu Val Gly Phe 
65 70 75 " 80 

Arg Met Ala Phe Gly Asp Arg Leu Leu Pro Phe Trp Gly Lys Ala Gly 
85 90 95 

Ala Ala Leu Thr Glu Gly Phe Leu Val Ala Arg Ala Ser Val Pro Ala 
100 105 110 

Thr Ala His Tyr Gly Lys Asp Gly Ala Leu Glu Ser Pro Arg Thr Glu 
115 120 125 

Pro Phe Tyr Pro Glu Ala Ser Met Val Leu Phe Gin Phe Glu Leu Ala 

130 135 140 

Ala He Thr Leu Val Leu Leu Ala Gly Ser Leu Leu Gly Arg Met Asn 
145 150 155 160 

He Lys Ala Trp Met Ala Phe Thr Pro Leu Trp Leu Leu Phe Ser Tyr 
fj 165 170 175 

Thr Val Cys Ala Phe Ser Leu Trp Gly Gly Gly Phe Leu Tyr Gin Trp 

jt 180 185 190 

H- Gly Val He Asp Tyr Ser Gly Gly Tyr Val He His Leu Ser Ser Gly 

D 195 200 205 

y3 

He Ala Gly Phe Thr Ala Ala Tyr Trp Val Gly Pro Arg Leu Lys Ser 
U= 210 215 220 

ll" Asp Arg Glu Arg Phe Ser Pro Asn Asn He Leu Leu Met He Ala Gly 

^ 225 230 235 240 

W 

Gly Gly Leu Leu Trp Leu Gly Trp Ala Gly Phe Asn Gly Gly Ala Pro 

H 245 250 255 

Tyr Ala Pro Asn He Thr Ala Ser He Ala Val Leu Asn Thr Asn Val 
260 265 270 

Ser Ala Ala Ala Ser Leu Leu Thr Trp Thr Cys Leu Asp Val lie Phe 
275 280 285 

Phe Gly Lys Pro Ser Val He Gly Ala Val Gin Gly Met Met Thr Gly 
290 295 300 

Leu Val Cys lie Thr Pro Gly Ala Gly Leu Val His Thr Trp Ala Ala 
305 310 315 320 

He Leu Met Gly He Cys Gly Gly Ser Leu Pro Trp Phe Ser Met Met 
325 330 335 

He Leu His Lys Arg Ser Ala Leu Leu Gin Lys Val Asp Asp Thr Leu 
340 345 350 



Ala Val Phe His Thr His Ala Val Ala Gly Leu Leu Gly Gly Phe Leu 
355 360 365 



Thr Gly Leu Phe Ala Leu Pro Asp Leu Thr Ala Val His Thr His lie 
370 375 380 

Pro Gly Ala Arg Gly Ala Phe Tyr Gly Gly Gly He Ala Gin Val Gly 
385 390 395 400 

Lys Gin He Ala Gly Ala Leu Phe Val Val Val Trp Asn Val Val Ala 
405 410 ~ 415 

Thr Thr Val He Leu Leu Gly Val Gly Leu Val Val Pro Leu Arg Met 
420 425 430 

Pro Asp Glu Gin Leu Lys He Gly Asp Asp Ala Ala His Gly Glu Glu 
435 440 445 

Ala Tyr Ala Leu Trp Gly Asp Gly Glu Arg Phe Asp Val Thr Arg His 
450 455 460 

Glu Gly Ala Arg Gly Gly Ala Trp Gly Ala Ala Val Val Asp Glu Ala 
465 470 475 480 

Met Asp His Arg Leu Ala Gly Met Gly Ala Arg Gly Val Thr He Gin 
485 490 495 



<210> 11 

<211> 1961 

<212> DNA 

<213> Glycine max 

<400> 11 

gcacgagtca cgatcagaca ttaaatgtaa 
tcgcctcaca cttttgtttt gtcaccttgt 
gttgttcatc agtggcacat acatatacag 
tgatcaagaa ttgaagcata ttgatcttca 
caccttccgg cggcacccga atggctgaac 
gccaccctcg tcggtcttca aagcatgccg 
aagaaaaaat gggcagtgaa ctcagctttc 
atatgttggg tgcttgtgtg ttaccgaatg 
ggaaagggtg ctccagcact aggccagaag 
accatccacc actttgataa tggcactgtt 
atggcctcgc ttgtgtattt ccaattcact 
ggctctgtcc ttggccgaat gaacatcaag 
atcttttcct acacagtcgg ggcttttagt 
ggcgttattg attattctgg cggctatgtc 
actgctgctt actgggttgg accaaggttg 
aatgtgcttc tcatgcttgc tggtgctggg 
ggtggagcac catatgctgc aaacattgca 
tgtgcagcca ctagcctcct tgtgtggaca 
tcggtgattg gagctgtgca gggcatgatg 
gggcttgtgc aatcatgggc tgctatagtg 
gtgactatga tgattttgca taaaaagtca 
ggtgtgtttc acacacatgc tgtggctggc 
gcagaaccag ccctttgtag acttctattg 



acacttctct atcaaaaatt tgaacttagt 60 
gagagactaa ttccctctaa taaacgcaac 120 
catcacaatt ctttgaaggg tgaaaaagct 180 
gccatggcta cacccttggc ctaccaagag 240 
aaaggtgaca acgcatggca gctaacagca 300 
ggtctcgtga tcctctacgc cagcatagtg 360 
atggctctct acgcctttgc ggcggttcta 420 
gcctttggag aagaactttt ccccttctgg 480 
ttcctcacga aaagagccat agtcattgaa 540 
gaatcacctc ctgaggaacc cttttaccct 600 
tttgctgcta ttactcttat tttgttggct 660 
gcttggatgg cttttgtgcc tctttggttg 720 
ctttggggtg gtggctttct ctaccaatgg 780 
atacaccttt cttctggaat cgctggcttc 840 
aagagtgata gggagaggtt cccaccaaac 900 
ttgttgtgga tggggtggtc agggttcaac 960 
tcttcaattg cggtgttgaa cacaaacatt 1020 
actttggatg tcattttttt tgggaaacct 1080 
actggacttg tatgcatcac cccaggggca 1140 
atgggaatat tatctgggag cattccatgg 1200 
actttgctac agaaggtaga tgacaccctt 1260 
cttttgggtg gtctcctcac aggtctatta 1320 
ccagtaacaa attcaagggg tgcattctat 1380 
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ggtggaggtg gtggtgtgca gttcttcaag caattggtgg cggccatgtt tgttattgga 14 4 0 

tggaacttgg tgtccaccac cattattctc cttgtcataa aattgttcat acccttgagg 1500 

atgccggacg agcagctgga aatcggtgac gacgccgtcc acggtgagga agcttatgcc 1560 

ctttggggtg atggagaaaa atatgaccca actaggcatg gttccttgca aagtggcaac 1620 

actactgtct caccttatgt taatggtgca agaggggtga ctataaactt atgagtcaag 1680 

aaattaggct gtgccttgct cacacatgca tgtgtataaa tttatatgat taacaaatgt 174 0 

gatgaatccg tgagtggtat aagtagatat ttgattttgt catgaaagaa aatttccaaa 1800 

ttttgagatc tgatgttcct ctggtcatct tgcattcgaa gacctggtca tatatttctg 1860 

gcacagaatg tcttggcatg tgtataaaat ttagatttgt caaattttaa aggaacttat 1920 

gattagtttt tttcacttag aagaaaaaaa aaaaaaaaaa a 1961 

<210> 12 

<211> 486 

<212> PRT 

<213> Glycine max 

<400> 12 

Met Ala Thr Pro Leu Ala Tyr Gin Glu His Leu Pro Ala Ala Pro Glu 
15 10 15 

Trp Leu Asn Lys Gly Asp Asn Ala Trp Gin Leu Thr Ala Ala Thr Leu 
20 25 30 

Val Gly Leu Gin Ser Met Pro Gly Leu Val lie Leu Tyr Ala Ser lie 
35 40 45 

Val Lys Lys Lys Trp Ala Val Asn Ser Ala Phe Met Ala Leu Tyr Ala 
50 " 55 60 

Phe Ala Ala Val Leu lie Cys Trp Val Leu Val Cys Tyr Arg Met Ala 
65 70 75 80 

Phe Gly Glu Glu Leu Phe Pro Phe Trp Gly Lys Gly Ala Pro Ala Leu 
85 90 95 

Gly Gin Lys Phe Leu Thr Lys Arg Ala He Val He Glu Thr He His 
100 105 110 

His Phe Asp Asn Gly Thr Val Glu Ser Pro Pro Glu Glu Pro Phe Tyr 
115 120 125 

Pro Met Ala Ser Leu Val Tyr Phe Gin Phe Thr Phe Ala Ala He Thr 
130 135 140 

Leu He Leu Leu Ala Gly Ser Val Leu Gly Arg Met Asn He Lys Ala 
145 150 155 160 

Trp Met Ala Phe Val Pro Leu Trp Leu He Phe Ser Tyr Thr Val Gly 
165 170 175 

Ala Phe Ser Leu Trp Gly Gly Gly Phe Leu Tyr Gin Trp Gly Val He 
180 185 190 

Asp Tyr Ser Gly Gly Tyr Val He His Leu Ser Ser Gly He Ala Gly 
195 " * 200 205 

Phe Thr Ala Ala Tyr Trp Val Gly Pro Arg Leu Lys Ser Asp Arg Glu 
210 215 220 
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Arg Phe Pro Pro Asn Asn Val Leu Leu Met Leu Ala Gly Ala Gly Leu 
225 230 235 240 

Leu Trp Met Gly Trp Ser Gly Phe Asn Gly Gly Ala Pro Tyr Ala Ala 

245 250 255 

Asn lie Ala Ser Ser lie Ala Val Leu Asn Thr Asn lie Cys Ala Ala 
260 265 270 

Thr Ser Leu Leu Val Trp Thr Thr Leu Asp Val lie Phe Phe Gly Lys 
275 280 285 

Pro Ser Val lie Gly Ala Val Gin Gly Met Met Thr Gly Leu Val Cys 
290 295 300 

He Thr Pro Gly Ala Gly Leu Val Gin Ser Trp Ala Ala He Val Met 
305 310 315 320 

Gly He Leu Ser Gly Ser He Pro Trp Val Thr Met Met He Leu His 
325 330 335 

Lys Lys Ser Thr Leu Leu Gin Lys Val Asp Asp Thr Leu Gly Val Phe 
340 345 350 

His Thr His Ala Val Ala Gly Leu Leu Gly Gly Leu Leu Thr Gly Leu 
355 360 365 

Leu Ala Glu Pro Ala Leu Cys Arg Leu Leu Leu Pro Val Thr Asn Ser 
370 375 380 

Arg Gly Ala Phe Tyr Gly Gly Gly Gly Gly Val Gin Phe Phe Lys Gin 
385 390 395 400 

Leu Val Ala Ala Met Phe Val He Gly Trp Asn Leu Val Ser Thr Thr 
405 410 415 

lie lie Leu Leu Val He Lys Leu Phe He Pro Leu Arg Met Pro Asp 
420 425 430 

Glu Gin Leu Glu He Gly Asp Asp Ala Val His Gly Glu Glu Ala Tyr 
435 440 445 

Ala Leu Trp Gly Asp Gly Glu Lys Tyr Asp Pro Thr Arg His Gly Ser 
450 455 460 

Leu Gin Ser Gly Asn Thr Thr Val Ser Pro Tyr Val Asn Gly Ala Arg 
465 470 475 480 

Gly Val Thr lie Asn Leu 
485 

<210> 13 
<211> 1656 
<212> DNA 

<213> Triticum aestivum 
<400> 13 

ctcgtgccga attcggcacg aggctacgtg gccgccggac ggcgaggaca agcaactgag 60 
caaggtatag gtaggtagat cagtcgggca agatgtcggt gccggtggcg taccagggga 120 
acacgtcggc ggcggtggcc gactggctga acaagggcga caacgcgtgg cagctgacgg 18 0 
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cgtccacgct ggtgggcctc atgagcgtgc cgggcatggt ggtgctgtac ggcggcgtgg 240 
tgaagaagaa gtgggcggtc aactccgcct tcatggcgct ctacgccttc gccgccgtct 300 
ggatctgctg ggtcgtctgg gcctacaaca tgtccttcgg cgaggagctg ctcccgttct 360 
ggggcaaggc cggcccggcg ctcgaccagg ccttcctcgt cggccgcgcc tcgctcccgg 420 
ccaccgcgca ctaccgcgca gacggcacgc tcgagacggc catggtggag ccctacttcc 480 
ccatggccac cgtcgtctac ttccagtgcg tgttcgccgc catcacgctc atcctggtgg 540 
ccgggtcgct gctgggccgc atgagcttcc tggcgtggat gctcttcgtg ccgctctggc 600 
tcaccttctc ctacaccgtc ggcgccttct ccgtgtgggg cggcggcttc ctcttccact 660 
ggggcgtcat cgactactgc ggcggctacg tcatccacat ccccgccggc gtcgccggct 720 
tcaccgccgc gtactgggtc gggccaagga ccaagaagga cagggagagc ttcccgccca 780 
acaacatcct gttcgcgctc accggcgccg ggctgctgtg gatggggtgg gccgggttca 840 
acggcggcgg gccgtacgcg gccaatgtcg actcgtccat ggccatcctg aacaccaaca 900 
tctgcacggc ggcgagcctc atcgtctgga cctgcctcga tgccgtcttc ttcaagaagc 960 
cctccgtggt cggcgccgtc caggccgtga tcaccggtct cgtctgcatc acgccaggcg 1020 
caggtgtcgt gcagggttgg gcggcgctgg ttatgggcgt gctggccggc agtgtgccgt 1080 
ggtacaccat gatggtgctc cacaagcgct ccaagctcct tcaacgcgtc gacgacaccc 1140 
ttggcgtcat ccacacccac ggcgtcgccg gcctgctggg cggcgtcctc acgggcctct 1200 
tcgccgagcc gaacctctgc aatctattcc ttccggtcac caactcccgg ggcgccttct 1260 
acggtggtaa cggtggggcg cagctcggga agcagatcgc cggagcgctc ttcgtgatcg 1320 
ggtggaacgt ggtcgtcacg tccattatct gcgtcgtcat ccgccttgtc gtcccgctgc 1380 
gcatgtccga ggagaagctc gccattggcg acgacgccgt gcacggcgag gaggcctacg 1440 
cgttgtgggg cgatggcgag cactacgatg acaccaagca cggcgccgcc gtcgtgccgg 1500 
tgtgattttc tctgctttgc ttccttgtta tgtttgtccc gtctatattg tgtcctgctt 1560 
tattttctct tgtctcttgc cttccaaatg taaatttgta gctcatgtat aatgtgacca 1620 
aaattttcat agataaaaaa aaaaaaaaaa aaaaaa 1656 

<210> 14 

<211> 470 

<212> PRT 

<213> Triticum aestivum 

<400> 14 

Met Ser Val Pro Val Ala Tyr Gin Gly Asn Thr Ser Ala Ala Val Ala 
1 5 10 15 

Asp Trp Leu Asn Lys Gly Asp Asn Ala Trp Gin Leu Thr Ala Ser Thr 
20 25 30 

Leu Val Gly Leu Met Ser Val Pro Gly Met Val Val Leu Tyr Gly Gly 
35 40 45 

Val Val Lys Lys Lys Trp Ala Val Asn Ser Ala Phe Met Ala Leu Tyr 
50 55 60 

Ala Phe Ala Ala Val Trp He Cys Trp Val Val Trp Ala Tyr Asn Met 
65 70 75 " 80 

Ser Phe Gly Glu Glu Leu Leu Pro Phe Trp Gly Lys Ala Gly Pro Ala 
85 90 " 95 

Leu Asp Gin Ala Phe Leu Val Gly Arg Ala Ser Leu Pro Ala Thr Ala 
100 105 110 

His Tyr Arg Ala Asp Gly Thr Leu Glu Thr Ala Met Val Glu Pro Tyr 
115 120 125 

Phe Pro Met Ala Thr Val Val Tyr Phe Gin Cys Val Phe Ala Ala He 
130 135 140 
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Thr Leu lie Leu Val Ala Gly Ser Leu Leu Gly Arg Met Ser Phe Leu 
145 150 155 160 

Ala Trp Met Leu Phe Val Pro Leu Trp Leu Thr Phe Ser Tyr Thr Val 
165 170 175 

Gly Ala Phe Ser Val Trp Gly Gly Gly Phe Leu Phe His Trp Gly Val 
180 185 190 

He Asp Tyr Cys Gly Gly Tyr Val He His He Pro Ala Gly Val Ala 
195 200 205 

Gly Phe Thr Ala Ala Tyr Trp Val Gly Pro Arg Thr Lys Lys Asp Arg 
210 215 220 

Glu Ser Phe Pro Pro Asn Asn He Leu Phe Ala Leu Thr Gly Ala Gly 
225 230 235 " 240 

Leu Leu Trp Met Gly Trp Ala Gly Phe Asn Gly Gly Gly Pro Tyr Ala 
245 250 255 

Ala Asn Val Asp Ser Ser Met Ala He Leu Asn Thr Asn He Cys Thr 
260 265 270 

Ala Ala Ser Leu He Val Trp Thr Cys Leu Asp Ala Val Phe Phe Lys 
275 280 285 

Lys Pro Ser Val Val Gly Ala Val Gin Ala Val He Thr Gly Leu Val 
290 295 300 

Cys He Thr Pro Gly Ala Gly Val Val Gin Gly Trp Ala Ala Leu Val 
305 310 315 320 

Met Gly Val Leu Ala Gly Ser Val Pro Trp Tyr Thr Met Met Val Leu 
325 330 335 

His Lys Arg Ser Lys Leu Leu Gin Arg Val Asp Asp Thr Leu Gly Val 
340 345 350 

He His Thr His Gly Val Ala Gly Leu Leu Gly Gly Val Leu Thr Gly 
355 360 365 

Leu Phe Ala Glu Pro Asn Leu Cys Asn Leu Phe Leu Pro Val Thr Asn 
370 375 380 

Ser Arg Gly Ala Phe Tyr Gly Gly Asn Gly Gly Ala Gin Leu Gly Lys 
385 390 395 400 

Gin He Ala Gly Ala Leu Phe Val He Gly Trp Asn Val Val Val Thr 
405 410 415 

Ser He He Cys Val Val He Arg Leu Val Val Pro Leu Arg Met Ser 
420 425 430 

Glu Glu Lys Leu Ala He Gly Asp Asp Ala Val His Gly Glu Glu Ala 
435 440 445 

Tyr Ala Leu Trp Gly Asp Gly Glu His Tyr Asp Asp Thr Lys His Gly 
450 455 460 
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Ala Ala Val Val Pro Val 
465 470 
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